KEY WORDS: super-resolved microscopy, STED microscopy, ISM microscopy Due to diffraction, the conventional far-field fluorescent microscope is a system with a bandlimited information spatial channel. Every super-resolved microscope circumvents this limitation by avoiding the simultaneous signaling of adjacent (< diffraction distance) fluorophores to record them sequentially in time. Thus, from an information capacity perspective, the current superresolved systems overcome the diffraction barrier by encoding extra spatial information in the temporal channel of the microscope. Here, we discuss if other channels (dimensions) can be used to further improve the effective resolution of the microscope. In particular, we describe timeresolved STED microscopy and image scanning microscopy (ISM) as examples of exploring extra dimensions, respectively the photon arrival time and the spatial image plane dimensions. Confocal scanning microscopy (CSM) can theoretically surpass the diffraction limit by a factor of √2. Practically, this improvement is sacrificed to obtain a good signal-to-noise ratio (SNR). ISM solved this limitation by substituting the single point detector with a 2D detector array, thus providing two more spatial dimensions. Optical and computational methods decodes this extra information to provide an effective resolution close to the CSM theoretical value and improve the SNR by factor of 1.5 with respect to the CSM counterpart [1] . STED microscopy can theoretically provide infinite spatial resolution by increasing the intensity of the STED beam. Practically, photo damage effects limit the light intensity that it is possible to focus on the specimen, thus limit the effective resolution. By measuring for each photon its arrival time with respect to the fluorophore's excitation event, it is possible to enhance the effective resolution of a STED microscope without increasing the intensity of the STED beam. Indeed, hardware and computational methods decode this extra temporal information to reduce the effective signal detection volume of a STED microscope [2, 3] . Other dimensions, such as the fluorescent spectral signature, are discussed as potential channels to host extra spatial information. (2015), Encoding and decoding spatio-temporal information for superresolution microscopy, Nat. Comm. 6, 6701.
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